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Abstract 
This dissertation was written as part of the MSc in Banking and Finance at the 
International Hellenic University.  
The primary purpose of this study is to examine the effect of falling interest rates and 
the interest rate spread to bank interest margins and profitability in European Union. 
For this purpose, we examine an unbalanced sample of 2911 banks from 19 European 
Union member states with annual frequency, for the period starting from 2010 until 
2016. By using return on average assets and net interest margin as proxy for bank 
profitability, we find a strong positive significant relationship between net interest 
margin (NIM) and return on average assets (ROAA) on the one hand and short-term 
interest rates on the other, both in low and high interest rate regimes, as a drop of 1% 
in short term interest rates can reduce ROAA almost 21.7 basis points and NIM almost 
35 basis points. The same results hold, although less strong for the interest spread as a 
drop of 1% in the interest rate spread can have a negative impact of almost 10 basis 
points in ROAA and NIM. In addition to that, we examine the effect of interest rates and 
spread to interest income margin and interest expense margin in order to explore the 
system from which the impact is transferred to net interest margin. The results show 
that, in low interest rate regime, interest income margin absorbs large amount of the 
drop of interest rates, suggesting that banks have to reprice assets, but it is difficult to 
adjust liabilities, as they fear of losing their depositors.  
I would first like to thank my dissertation supervisor Prof. Periklis Gogas at International 
Hellenic University. Prof. Gogas consistently allowed this paper to be my own work but 
steered me in the right direction whenever he thought I needed it. I would also like to 
thank my mentor Prof. Fragiskos Archontakis for providing me with support and 
encouragement throughout my years of study. 
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Introduction 
Interest rates in the European Union have been in low, and even in negative 
levels, for a period starting from 2010 and onwards and there isn’t any indication so far 
that this policy will change in the future. The main motive behind that is to boost 
economies and to improve banks’ balance sheet and performance. This can be achieved 
by improving the banks’ asset performance, improve investment gains and, eventually, 
to reduce the non-performing loans. However, the results until now cannot be 
characterized as supportive. In many economies, inflation is still in very low levels and 
growth is not as strong as expected, showing that the low interest rate regime will be 
continued in the future. Moreover, banks present low profitability and firm values, as 
low interest rates are linked with low net interest margins and profitability in general.  
These ambiguous results were confirmed from the International Monetary Fund 
(Detragiache, Tressel, & Turk-ariss, 2018) and the European Central Bank, though their 
interpretation varies significantly to both sides. Although IMF supports the positive 
effects of low interest rates to the banks’ solvency position and decrease of default 
rates, they claim that the direct impact of low interest regime to net interest margins 
cannot be accurately calculated. On the other hand, ECB focuses on the positive effect 
of interest rates to credit quality. In addition to the aforementioned, the prior literature 
supports the view that profitability and net interest margins are strongly affected by 
interest rates, as banks present a lag to implement interest rates to customer (deposits) 
and loans due to increased competition (Borio & Gambacorta, 2017; Busch & Memmel, 
2015; Claessens, Coleman, & Donnelly, 2017; Cruz-García, Fernández de Guevara, & 
Maudos, 2017). 
The purpose of this study is to examine the effect of interest rates and the 
interest rate spread on bank profitability and net interest margin in low and high interest 
rate regime. Moreover, we examine the system of transmitting interest rates on net 
interest margin by examining the effect of the interest rates on interest income margin 
and interest expense margin. To examine the aforementioned relationship, we use a 
panel data regression with fixed effects, using the return on average asset (ROAA) and 
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net interest margin (NIM) as dependent variables. Moreover, in the second stage of our 
analysis, we use interest income margin (IIM) and interest expense margin (IEM) as 
dependent variables to examine to examine how the interest rates are transmitted to 
the net interest margin through the IIM and IEM. Concerning the independent variables, 
we use bank-specific ratios as control variables and macroeconomic variables. More 
specific, we use the natural logarithm of assets (LASSETS), the ratio of equity to total 
assets (EQTA), the ratio of loans to total assets (LTTA), the ratio of deposits over liabilities 
(DL) and the ratio of securities to total as-sets (SA) as control variables as well as the 
level of short term interest rates (STIR), the spread of interest rates (SPREAD) and the 
change in the gross domestic product (GDP) as macroeconomic variables. We employ 
an unbalanced panel of 2931 banks from 19 European Union member states, covering a 
period starting from 2010 until 2016.  
We believe that the present analysis will contribute to the literature by providing 
empirical evidence on how interest rates affect bank profitability in European Union, as 
the current research mainly focus on bank profitability in general. Moreover, the 
literature until now focus on the period before the financial crisis and the creation of 
low interest rate regime. By providing empirical evidence for the period after the 
financial crisis, we anticipate finding the mechanism that low interest rates are 
transmitted to bank profitability. In addition, we contribute not only to the academic 
literature examining bank profitability determinants but also to the regulators and 
central banks by providing insight about the effect of interest rates on financial stability 
in the European Union member states. More specific, we provide an innovative 
methodological tool that help detect the impact of low interest rates on bank 
profitability and detect the system under which low interest rates are transmitted 
through each element of bank profit.  
We have structured the dissertation thesis as follows: Chapter 2 introduced the 
literature review until today regarding the influence of interest rates on bank 
profitability as well as the motivation and contribution of the current research. Chapter 
3 provides the details for the variable’s selection and research design. Chapter 4 
presents the econometric results as well as a critical analysis of the results. Finally, 
chapter 5 provides the conclusion and thoughts for further research. 
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Literature review 
This chapter focus on the literature review regarding the determinants of bank 
profitability. It is divided into 2 subsections: In the first section, it is a more general focus 
on the literature that examines the bank profitability and includes interest rates as 
control variable whereas in the second section there is a focus on the literature that 
isolates the effect of interest rates and yield curve on bank profitability. 
Literature review on the determinants of bank profitability 
The concept of the determinants of bank profitability has long been examined in 
the past. More specifically, the primary attempts aimed to determine the bank 
profitability, in terms of return on average assets (ROAA) and return on average equity 
(ROAE), concerning internal and external determinants (Bourke, 1989; Kosmidou, 2008; 
Molyneux & Thornton, 1992; Pasiouras & Kosmidou, 2007; Short, 1979; Staikouras & 
Wood, 2004). After that, there is extended literature regarding the determinants of bank 
profitability in single country (Kosmidou, 2008) and cross country sample (Athanasoglou, 
Delis, & Staikouras, 2006; Demirguc-Kunt & Huizinga, 1999; Goddard, Molyneux, & 
Wilson, 2004; Pasiouras & Kosmidou, 2007; Staikouras & Wood, 2004). 
The first primary attempt was made by Short (1979) who tried to identify the 
relationship between the profitability and the market concentration of 60 banks from 
1971 to 1974. The results showed a significant and positive relationship between market 
concentration and profitability. In the research design, Short (1979) included the 
government bond interest rates as a proxy for capital scarcity. The reasoning behind that 
is that, in case of capital scarcity, interest rate effect will be reflected in long-term 
government securities. The results justified his variable selection, as he found positive 
relationship between profitability and interest rates.  
Bourke (1989) examined the bank profitability determinants in the context of 
Europe as well as in North America and Australia, employing variables that defined the 
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internal and external determinants of profitability. Bourke’s research was in the same 
notion with the research of (Short, 1979), though differ in the time period selection 
(sample of 10 years instead of 3 years), source of data (banks statements instead of 
secondary data) and reliability (greater and more reliable sample). The results showed 
a positive and significant relationship between profitability and capital ratios, liquidity 
ratios and interest rates. The selection of interest rate as an external determinant was 
made for the same reason as Short (1979) and confirmed the findings of the latter. 
Focusing on a European bank sample, Molyneux & Thornton (1992) examined 
the determinants of bank profitability for 18 countries for the period starting from 1986 
until 1989. Although this study replicated Bourke’s methodology, the results were 
different. More specifically, Molyneux & Thornton (1992) found positive relationship 
between return on capital and government ownership, comparing with (Bourke, 1989; 
Short, 1979) who found the inverse.  However, as expected from Bourke (1989) and 
Short (1979), Molyneux & Thornton (1992) found positive and significant relationship 
between profitability on the one hand and nominal interest rates on the other. 
Demirguc-Kunt & Huizinga (1999) used an international sample of 80 countries 
and about 7900 commercial banks for the period 1988-1995 to examine the 
determinants of interest margin and bank profitability. Their findings confirmed the 
findings of previous research about the positive relationship between capitalization and 
profitability and the inverse relationship between reserves and profitability. The 
contribution of this research lies to new variables included in the model, such as 
ownership, taxation, the banks’ financial structure, the legal and institutional regime, 
providing evidence that all the above-mentioned influence bank profitability. Among 
them and considering that interest spread can be considered as a measure of the 
banking system efficiency, they found that there is a positive relationship between 
interest rates, profitability and interest margins. 
In that notion, English (2002) examined  the effects of interest rates in 
profitability and margins for 10 countries. His major concern in the research was that 
potential fluctuations in net interest margin could spread anxiety concerning banks’ 
profitability. To examine that, his first approach is to check if market interest rates 
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affected the value of assets and liabilities. In second term, he wants to examine how the 
interest spread interacted with net interest margin. Moreover, he expected that the net 
interest margin would have a positive relationship with the slope of the yield curve. 
However, in his findings, he pointed out that banks were successful to control the 
exposure to interest rates and found out no relationship between long- and short-term 
interest rates and interest spread on the one hand and net interest margins on the other. 
Moreover, he points out that the robust outcome is a result of the banks’ emphasis on 
short-term business mix, the interest rate risk limitation, the selection of core deposits 
and loans rates and the hedging activities. 
Staikouras & Wood (2004) examined the determinants of bank profitability in 
the European Union for the period starting from 1994 until 1998, using internal and 
external determinants as variables in an OLS with fixed effects model. The results 
showed that bank profitability in the European Union depended not only to corporate 
and managerial decisions but also to macroeconomic variables. More specifically, 
positive relationship existed between equity to assets ratio and profitability whereas the 
inverse relationship existed   between loan to asset ratio and profitability. Concerning 
the macroeconomic variables, positive and significant relationship existed between 
interest rates and profitability and the inverse relationship between the variability of 
interest rates and profitability. 
Focusing on a single country sample, Kosmidou (2008) examined the 
determinants of bank profitability in Greece for the period starting from 1990 until 2002, 
which was the period that Greece was prepared for the integration in the European 
Union. Kosmidou (2008) recognized what Staikouras & Wood (2004) mentioned in their 
paper regarding the direct effect of inflation on the bank profitability and the indirect as 
well, through the influence of it on the interest rate. Employing a sample of 23 banks, 
Kosmidou (2008) found that high return on average asset was associated with well 
capitalized banks and lower cost to income ratio. Concerning the macroeconomic 
variables, Gross Domestic Product had a significant and positive impact on ROAA, 
whereas inflation the opposite. 
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Albertazzi & Gambacorta (2009) examined the bank profitability in conjunction 
with the business cycle fluctuation, using a dataset of 10 industrial countries over the 
period 1981-2003. Their main findings concern with the pro-cyclicality of bank profits 
which appears significant. Among the other, they also found that the net interest income 
in Italy, Spain and Portugal is less affected from long-term interest rates and more from 
short-term interest rate because of the shorter duration of the balance sheet. Moreover, 
the results show insignificance relationship between net interest income and spread of 
interest rates in Germany. 
In the same way, Dietrich & Wanzenried (2011) examined the bank profitability 
determinants before and during the financial recession for the period 1999-2009 using 
dynamic panel data methodology for a sample of 372 commercial banks in Switzerland. 
They found that the profitability of the banks is determined by the operational 
efficiency, the loans growth, the business model, the interest income share and the cost 
of funding. Moreover, they proved that banks with better efficiency and interest income 
share are more profitable than the banks in worse situation.  Among others, they found 
that the term structure of interest rates positively affects the profitability of the Swiss 
banks, especially in the period of the recession, showing that a steeper yield curve has 
a positive effect. 
Bolt, De Haan, Hoeberichts, van Oordt, & Swank (2012) examined the bank 
profitability determinants during recession, using bank data from 17 countries for the 
period 1979 – 2007. Their main findings focused on the importance of bank profit and 
loan losses as determinants of profitability. However, they also found long term interest 
rates to be an important determinant of net interest income in periods of high economic 
growth. 
Literature review for the relationship between profitability 
and interest rates 
Concerning the evidence regarding the impact of interest rates on bank 
profitability, the results are scarce.  Genay & Podjasek (2014) examined the 
consequences of the low interest rate regime on bank profitability. They point out that, 
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the last years, banks are heavily relied on the big spread between long- and short-term 
interest rate to generate profits. In their analysis, they provide evidence of decrease 
profitability, especially for small institutions, due to low interest rates. However, they 
underline that the negative evidence is small compared with the great positive 
attributes of low interest rates in economic growth. 
Evidence of positive relationship between the slope of the yield curve and 
profitability was found by Alessandri & Nelson (2015). In that paper, they employ a 
model of monopolistic competition in the UK, using a portfolio of UK banks for the 
period 1992-2009 using a variety of estimation methods, such as OLS regression, panel 
data with fixed effects and dynamic panel (S-GMM) estimation. In their findings the 
depict that positive relationship exists between interest rates and spread of interest 
rates on the one hand and net Interest margin and ROA on the other hand. However, 
the relationship is positive in the long run, though in the short run, the relationship is 
inverse.  
Busch & Memmel, 2015 examined the relationship between net interest margin 
and the levels of interest rates, using an extensive sample of German Banks from 
Deutsche Bundesbank for the period 1968-2013. Their basis for research was that there 
is extensive evidence of net interest margin affection from term structure of interest 
rates in the short run but little evidence in the medium and long run. They found that 
net interest margin is benefited from an interest rate increase in the medium and long 
run. Moreover, they found that margins for retail deposits have been reduced by up to 
97 basis points due to low interest rate regime. 
Bech & Malkhozov, 2016 published a report for the Basel Committee on Banking 
supervision examining the consequences of the negative interest rate implementation 
from central banks as a measure of establishing the inflation expectations. Their motive 
was that, after the implementation of negative interest rates, there was significant 
impact for the cost of retaining reserves and need for a wider research to the system is 
needed. They pointed out that these measures were transmitted to longer maturity and 
higher-risk rates. However, their main finding is that there is an increased uncertainty 
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about the banks’ behavior under condition of further decline of interest rates for a long 
time. 
Borio, Gambacorta, & Hofmann (2017) examined a sample of 109 large 
international banks from 14 advanced economies using a dynamic system Generalized 
Method of Moments (S-GMM) panel methodology to eliminate endogeneity and 
provide unbiased estimates for the period 1995-2012. They found a positive relationship 
between short term rates and bank profitability on the one hand and return on assets 
on the other hand. The important point is that non-linear relationship between interest 
rates and profitability exists (Borio et al., 2017; Cruz-García, Fernández de Guevara, & 
Maudos, 2017).  In addition to the abovementioned, they marked the implications of 
the results about the unintentional consequences of low interest rates monetary policy 
for extended periods and the probability of artificially high profitability. 
In addition, Cruz-García, Fernández de Guevara, & Maudos, 2017 analyzed the 
determinants of net interest margins for 32 countries for the period 2008-2014, using 
dynamic panel data (S-GMM) method, giving specific focus on interest rates and the 
slope of the yield curve. Their basis for research is that a U-shaped relationship exists 
between interest rates and net interest margin, expecting that a reduction of interest 
rates will affect more the profitability of the banks. The results clearly capture the 
condition after the implementation of expansionary monetary policies to deal with the 
financial crisis: the expansionary monetary policy (lower the interest rates) had a 
negative impact on net interest margin, mainly from the interest rates and, in second 
term, from the flattering of the yield curve. Concluding, they underline the trade-off that 
exists concerning the low interest regime: On the one hand, there are economic benefits 
in the market from the low interest rates and, on the other hand, there are adverse 
effects for the banks’ stability because it impairs the profitability of the banks. 
In the same notion, Claessens, Coleman, & Donnelly (2017) used a sample of 47 
countries and 3385 banks and employed a paned data methodology with time and bank 
fixed effects. Their main purpose was to examine how low interest rates affect the net 
interest margin and profitability (ROA) of the banks. They found that the influence of 
low interest rates is higher on net interest margin comparing with profitability. 
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Moreover, they provide evidence that profitability is negatively related with interest 
rates and spread of interest rates, arguing for the difficulties that the banks face to 
maintain their income in a low yield regime.   
Hennecke (2017) examined the effect of low interest rate regime in Germany. 
His argument is that Germany faced low interest rates for over half a decade and 
potential continuation of this situation might consequence risks for the financial 
stability. In detail, the existence of low interest rates for a long period of time might 
induce bubbles in the financial sector and drive to increase of the banks risk appetite. 
Providing the results of his analysis, he indicated diminishing interest rate margins that 
influence banks’ profitability. Similar results are provided from Kerbl & Sigmund (2016) 
regarding the Austrian banks. More specifically, they express their concern that low 
interest rate regime in many European Union countries might impair their profitability. 
Using panel data methodology, they provide evidence that profitability declines due to 
low interest rate regime. On the contrary, Scheiber, Silgoner, & Stern (2016) examined 
the same case for Denmark, Sweden and Switzerland. They found that the negative 
interest rates haven’t resulted in substantial decrease of profitability and net interest 
margin and, as a result, they cannot consider fear for low interest rates on a sustainable 
basis. However, they pointed out that the decrease in interest income was greater than 
in interest expenses. 
Motivation & Contribution 
The impact of interest rates on banks’ profitability has been examined not only 
in academic research (Alessandri & Nelson, 2015; Claessens et al., 2017; Cruz-García et 
al., 2017; Hennecke, 2017; Scheiber et al., 2016) but also from regulators and practical 
research (Busch & Memmel, 2015; Genay & Podjasek, 2014). The relationship of interest 
rates and spread of interest rates was examined as a country based research in Germany 
(Hennecke, 2017), in Switzerland, Denmark and Sweden (Scheiber et al., 2016), in 
Germany (Busch & Memmel, 2015), UK (Alessandri & Nelson, 2015), USA (Genay & 
Podjasek, 2014) as well as internationally (Borio et al., 2017; Claessens et al., 2017; Cruz-
García et al., 2017). However, there is scarce empirical research that deals with the 
interest rate effect to bank profitability in the European Union, as the research lies in 
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the field of bank profitability determinants in general (Goddard et al., 2004; J. Maudos 
& Fernández de Guevara, 2004; J. J. Maudos et al., 2002; Molyneux & Thornton, 1992; 
Pasiouras & Kosmidou, 2007; Staikouras & Wood, 2004). As a result, there is motivation 
to examine the interest rate and interest rate spread effect to bank profitability in the 
context of European Union. 
In addition to the abovementioned, the existed research for bank determinants 
in the European Union covers a period before the financial crisis of 2008 and the creation 
of a low interest rate regime. Only country based evidence from Germany (Busch & 
Memmel, 2015) and USA (Genay & Podjasek, 2014) as well as an international study 
(Claessens et al., 2017) covers the phenomenon of low interest rate regime and its 
impact on bank profitability and net interest margin. As a result, there is motive to 
examine the interest rate and interest rate spread effect on bank profitability in the 
context of low interest rates, in other words after the financial crisis.  
Concerning the low interest rates in the European Union, it is a primary concern 
not only for the European Union but also for IMF the prolonged low interest rate period 
(Detragiache et al., 2018). The reason is clearly explained from Claessens et al. (2017): 
Banks are reluctant to pass low short-term interest rates to depositors, as depositors 
might change their type of deposit or the bank might lose some of the depositors. As a 
result, the interest margins are suppressed and the bank profitability declines. This 
phenomenon is stronger in the case of interest rates below zero, which exists in many 
European Union countries. As a result, it is of great interest to isolate the effect of 
interest rates and interest rate spread to the bank profitability and interest margins in 
the European Union context. 
This study contributes in multiple ways in the literature. Firstly, to the best of my 
knowledge, it is the first research that tries to isolate the effect of interest rate and 
interest rate spread to bank profitability and interest rate margin in the European Union. 
Although prior attempts have been made to determine the bank profitability 
determinants in the European Union in general (Goddard et al., 2004; J. Maudos & 
Fernández de Guevara, 2004; J. J. Maudos et al., 2002; Molyneux & Thornton, 1992; 
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Pasiouras & Kosmidou, 2007; Staikouras & Wood, 2004), no prior research focused on 
the effect of interest rates.  
Moreover, this study attempts to contribute not only in the academic literature 
but also to the regulators and central banks. The first attempts were made in Germany 
(Busch & Memmel, 2015) and USA (Genay & Podjasek, 2014) and from IMF concerning 
European Union (Detragiache et al., 2018). However, this study clearly focuses on 
interest rates and interest rate spread effect and attempts to provide critical 
examination of the current policies, proposal for further work and provide insight about 
the effect of interest rates on financial stability in the European Union member states.  
Finally, this study contributes to the literature referring to the effects of interest 
rates in the post crisis period in the context of the European Union. In the recent study 
of IMF (Detragiache et al., 2018) and Cruz-García et al. (2017) it is clearly mentioned that 
many EU member states suffer from low GDP growth that direct influence the interest 
rate policies. Consequently, it is of great interest to examine the interest rate effect in 
the post-crisis period. 
Variable selection and research design 
This chapter includes detailed description of the dependent and independent 
variables that will be used in the analysis. More specifically, there is a detailed 
description of the profitability measures that will be used as de-pendent variables as 
well as a description of the bank independent and macroeconomic variables. In addition, 
the research design of the current study is included. 
Dependent variable – Profitability measures 
This study uses returns on average assets (ROAA), net interest margin (NIM), 
Interest income margin (IIM) and interest expense margin (IEM) to evaluate bank 
performance. ROAA is defined as the net profits expressed as a percentage of average 
assets (Pasiouras & Kosmidou, 2007). Net interest margin is defined as the difference 
between interest income generated by banks and the interest expenses paid out to the 
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lenders, as an percentage of the interest earning assets (Claessens et al., 2017). Interest 
income margin is defined as the ratio of interest income to average earnings assets.  
(Claessens et al., 2017). Interest expense margin is defined as the ratio of interest 
expense to average interest-bearing liabilities (Claessens et al., 2017). Average assets 
and liabilities are selected to capture any changes that might happened during the year 
(Pasiouras & Kosmidou, 2007). As Pasiouras & Kosmidou (2007) point out, ROAA and 
NIM is recognized as key measures of profitability. In addition, the selection of IIM and 
IEM is done to capture where the greatest effect of interest rates exist.  
Independent Variables  
As it has been mentioned before, bank profitability determinants are divided into 
two categories: the internal or bank specific variables and the external or 
macroeconomic variables (Bourke, 1989; Molyneux & Thornton, 1992; Pasiouras & 
Kosmidou, 2007; Short, 1979; Staikouras & Wood, 2004). The first category is related to 
bank characteristics and decision-making and the second is related to the economic 
circumstances. All the variables are presented below and in the Table 1 it is provided a 
list of variables as well as the short name that will be use in the model, a short 
explanation and the expected sign. 
Bank size is defined as the natural logarithm of banks’ total assets (LASSETS) and 
expresses the effect of the banks’ size on performance. Bank size is one of the most 
frequently used internal variable. Several studies have argued in favor of both positive 
and negative effect on bank profitability. On the one hand, there are several studies 
arguing for positive effect (Smirlock, 1985) because large banks might carry lower risk 
because of greater variety of banking products and diversification benefits. On the other 
hand, though, Pasiouras & Kosmidou (2007) argue that bank size might have negative 
relationship with bank profitability because of higher management expenses. Moreover, 
considering the use of total assets as the proxy for bank size, there is literature claiming 
that the logarithm of net loan volumes is good proxy for bank size (Cruz-García et al., 
2017). However I believe that the logarithm of assets is a greater indicator of bank size 
(Borio & Gambacorta, 2017) . I expect a positive relationship between net interest 
margin and size, as well as return on assets and size.  
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Following the same approach with Cruz-García et al., (2017), risk aversion is 
defined as the ratio of equity to total assets (EQTA) Many studies (Pasiouras & 
Kosmidou, 2007; Staikouras & Wood, 2004) employed this ratio as a proxy for capital 
adequacy, in other words if the company is well capitalized for unexpected events. 
However, considering the theoretical framework, EQTA will be used as a proxy for risk 
aversion and I expect a positive relationship between bank profitability and EQTA, 
assuming that risk averse banks establishing greater net interest margins and 
profitability (Cruz-García et al., 2017). Moreover, better capitalized banks are more 
profitable, less likely to fail, better access to funding and greater ability to maintain their 
level of assets (Pasiouras & Kosmidou, 2007; Staikouras & Wood, 2004). Although 
Dietrich & Wanzenried (2011) supported a negative relationship, in the context of risk-
return theory, the expected positive sign is well documented from all the previous 
research. 
Following the approach of Claessens et al. (2017) and Cruz-García et al. (2017), 
credit risk is expressed as the ratio of loans to total assets (LTTA). The reasoning behind 
that lies in the inherent risk of non-loan repayment from the customers. In the absence 
of a direct measure for loan return variability (Cruz-García et al., 2017), loans should be 
used as a measure to define the relationship between default rate and the provisions 
that are established to control for that risk. Moreover, LTTA is an expression of the 
proportion of total assets invested in loans. Consequently, a high percentage of LTTA 
might drive banks to insolvency. Following Claessens et al., (2017), I expect a positive 
relationship between LTTA and bank profitability, assuming that excessive lending drive 
to excessive risk. However, following Staikouras & Wood (2004) and Kosmidou (2008) 
the expected sign might be negative because high loan levels might be linked to 
increased operational costs. As a result, the expected relationship between bank 
profitability and LTTA is unclear. 
According to Claessens et al. (2017) we define deposits over liabilities (DL) “deposits and 
short-term funding expressed as a percentage of total liabilities. Deposits and short-
term funding include total customer deposits, deposits from banks, money market 
instruments, CDs, and other deposits.”. We expect a positive relationship between the 
dependent variables (Net interest margin and return on assets) and DL as the higher the 
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deposits of a bank, the greater the ability of a bank to provide loans and the greater the 
net interest margin and, consequently, profitability. 
Following Claessens et al. (2017), securities over assets is defined as “the ratio of total 
securities expressed as a percentage of total assets”. Elaborating on the definition, 
Claessens et al. (2017) mentioned that “Total securities includes reverse repos and cash 
collateral, trading securities, all in-the-money trading derivatives and derivatives 
recognized for hedging (less the value of netting arrangements), available for sale 
securities, held to maturity securities, at-equity investments, and other securities”. We 
expect a positive sign between profitability determinants and securities over assets, as 
the greater the amount of securities, the greater the amount of non-interest income 
and, consequently, profitability 
As a proxy for the short-term interest rate, the 3-month interest rate applicable 
to each country is used (STIR). This proxy is used from various studies (Alessandri & 
Nelson, 2015; Borio et al., 2017; Busch & Memmel, 2015; Claessens et al., 2017; 
Hennecke, 2017; Scheiber et al., 2016) and, according to these studies, the sign 
expectations is positive. On the other hand, the interest rate spread is defined as the 
difference between the interest rate of the 10-year government bond and the 3-month 
short term interest rate and the expected sign for the spread (SPREAD) is positive (Borio 
et al., 2017; Claessens et al., 2017; Cruz-García et al., 2017). This derives from the 
relation between the spread and the profitability measures, as an increase in the spread 
will provide greater spread for banks to gain profit from the difference between interest 
income from loans and interest expense from deposits. 
GDP growth is a macroeconomic variable that defines the percentage change of Gross 
Domestic Product (GDP) from one year to another and it is broadly used as a measure 
for a country’s economic growth. Following the literature, we expected a positive 
relationship between bank profitability and GDP growth. The reason is that, when a 
country faces high economic growth (high GDP growth), banks are prone to provide 
loans (Kosmidou, 2008; Staikouras & Wood, 2004). 
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Table 1: Variables description and expected signs 
Variable Description 
Expected 
sign 
Dependent variables   
ROAA Net profits expressed as a percentage of 
average assets  
NIM Difference between interest income 
generated by banks and the interest expenses 
paid out to the lenders, as a percentage of the 
interest earning assets   
IIM The ratio of interest income to average 
earnings assets  
IEM The ratio of interest expense to average 
interest-bearing liabilities  
   
Independent variables   
Bank specific variables   
LASSETS The natural logarithm of assets Positive 
EQTA the ratio of equity to total assets Positive 
LTTA the ratio of loans to total assets Undefined 
DL the ratio of deposits over liabilities Positive 
SA the ratio of securities to total assets Positive 
 
  
Macroeconomic variables   
STIR the level of short-term interest rates Positive 
SPREAD 
the interest rate spread is defined as the 
difference between the 10-year government 
bond with the 3-month treasury bill 
Positive 
GDP the change of the gross domestic product Positive 
Data collection 
To examine the effects of interest rates and the yield curve to the bank 
profitability, I use a sample of banks from 19 European Union countries. The bank 
specific determinants as well as the profitability measures are obtained from Bankscope 
database. In addition, the macroeconomic data for the interest rates and the GDP 
growth are obtained from OECD database. Although the European Union member states 
are 28 countries, only 19 out of the 28 countries are used because of scarcity of available 
data for interest rates in OECD database (Cruz-García et al., 2017). 
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In the selected sample from the 19 countries, it is included all the banks that are 
available in Bankscope and the results are presented in the Table 2.  
Table 1: Banks per country, Source: Bankscope 
Country 
Country 
code 
Banks per 
country 
% of total 
sample 
Austria AT 495 17.00% 
Belgium BE 20 0.68% 
Czech Republic CZ 16 0.55% 
Germany DE 1513 51.97% 
Denmark DK 44 1.50% 
Finland FI 8 0.27% 
France FR 112 3.84% 
United Kingdom GB 84 2.88% 
Greece GR 3 0.10% 
Ireland IE 10 0.34% 
Italy IT 398 13.67% 
Luxemburg LU 61 2.09% 
Netherlands NL 11 0.38% 
Poland PL 43 1.45% 
Portugal PT 13 0.45% 
Sweden SE 68 2.33% 
Slovenia SI 5 0.17% 
Slovakia SK 7 0.24% 
Grand Total  2911 100.00% 
 
As we can see from the table above, most of the banks are in Germany and 
Austria, followed by the Italian and French banks.  The period selected starts from 2010 
until 2016. The reasoning behind this period is twofold: Firstly, it is the intention to 
examine the effect of interest rates and yield curve for the period after the financial 
crisis and the second is the scarcity of bank specific data in Bankscope for the years 
before 2010. In case that there are not any observation regarding the dependent 
variables, we trim the sample (Cruz-García et al., 2017). Moreover, we take into 
consideration the data that have inconsistencies (for example negative equity, or assets 
that are less than zero) (Claessens et al., 2017) as well as we trim outliers that are greater 
than 5 standard deviations from the mean value of the variable (Claessens et al., 2017). 
As a result, we have an unbalanced sample of 2911 firms with 11045 observations. The 
descriptive statistics are presented below:  
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Table 3: Descriptive Statistics, Source: Bankscope 
Descriptive statistics 
 mean p50 maximum minimum Standard deviation skewness kurtosis 
ROAA 0,37 0,30 7,95 -6,84 0,71 0,20 33,94 
NIM 2,02 2,03 14,23 -9,68 0,95 1,56 29,31 
IIM 3,04 2,96 21,89 -0,18 1,34 4,38 45,11 
IEM 1,06 0,89 25,45 -0,43 1,06 9,55 161,69 
EQTA 10,40 9,15 97,45 0,01 6,81 5,32 47,37 
STIR 0,25 0,21 4,87 -0,66 0,52 2,40 14,09 
GDP 1,29 1,45 25,56 -9,13 1,40 2,89 61,60 
SPREAD 1,42 1,22 21,92 0,09 1,10 2,32 16,76 
LTTA 56,96 59,61 99,57 0,00 19,42 -0,82 3,82 
LASSETS 13,15 12,99 21,05 8,08 1,67 0,70 3,84 
SA 22,52 20,85 97,50 0,00 15,39 0,95 4,73 
DL 91,25 97,72 99,99 0,00 15,15 -2,89 12,40 
 
As we can observe from the descriptive statistics above, the mean value of ROAA 
is 0.37% which is bit higher than the median (0.30%). This is an indication that some 
profitability gaps exist between banks, which is in accordance with Dietrich & 
Wanzenried (2011). The same properties do not hold, though, for net interest margin 
(NIM). In detail, the mean and the median are almost in the same levels (around 2%) 
while the standard deviation is 0.95%, resulting consistency in profitability among banks.  
Moving to the independent variables, it is obvious that large differences exist 
between the levels of risk aversion (EQTA). More specifically, we can observe that the 
ratio of equity to total assets range between 0.01% (we excluded firms with negative 
EQTA) to 97.45%. Considering that this ratio, apart from risk aversion, represents the 
capital strength as well, large differences exist, and these differences are verified from 
the standard deviation of EQTA, which is 6.81%. The same pattern holds for the ratio of 
Loans to total assets (LTTA), which shows a range of values from 0% to 99.57%, mean 
value of 56.96% and median value of 59.61%. Moving to the deposits over liabilities, we 
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can see consistency among banks to move near the maximum value of this ratio, with a 
mean value of 91.25% median value of 97.72%, maximum value of 99.99% and low 
values of standard deviation (15.15%), showing that there is little variation.  
Focusing on the macroeconomic variables, short-term interest rates (STIR) have 
a mean value of 0.25%, median value of 0.21% and standard deviation of 0.52%. From 
the abovementioned, we can verify the low interest rate regime in the European Union. 
However, these values do not hold for the entire period, as we have high standard 
deviation and, as a result, high variability. As a result, is important to examine the 
spectrum in which each country short term interest rate might range. This is presented 
in the graph below:  
 
 
 
With the orange color we have the maximum value of the short-term interest 
rate for the period 2011-2016, with blue color the minimum value of the interest rate 
and with grey color the average value for the years. As we can observe from here, there 
are years that the short-term interest rate is less than zero in most of the countries. 
Moreover, in most of the cases the short-term interest rate is near 1.5% which can be 
considered as low. Concerning the interest rate spread (SPREAD), we can see that the 
mean, median and standard deviation are almost in the same levels, though the 
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maximum and minimum values range from 0.09% to 21.92%, showing that some 
extreme values exist. 
Moving to the correlation analysis between the independent values, a 
correlation matrix is presented below: 
Table 4: Correlation Matrix, Source: Bankscope 
Correlation Matrix 
 ROAA NIM IIM IEM EQTA LTTA GDP DL LASSETS SA STIR SPREAD 
ROAA 1,00 0,08 0,02 -0,03 0,24 -0,05 0,07 0,00 -0,08 -0,04 0,05 -0,05 
NIM 0,08 1,00 0,68 0,05 0,03 0,32 -0,09 0,18 -0,24 -0,02 0,11 0,05 
IIM 0,02 0,68 1,00 0,69 -0,06 0,31 -0,11 0,00 -0,02 -0,10 0,27 0,15 
IEM -0,03 0,05 0,69 1,00 -0,03 0,13 -0,08 -0,25 0,19 -0,08 0,25 0,17 
EQTA 0,24 0,03 -0,06 -0,03 1,00 -0,20 0,01 -0,16 -0,25 0,14 -0,01 0,04 
LTTA -0,05 0,32 0,31 0,13 -0,20 1,00 -0,06 0,14 0,03 -0,51 -0,02 -0,01 
GDP 0,07 -0,09 -0,11 -0,08 0,01 -0,06 1,00 0,21 0,09 -0,03 0,05 -0,57 
DL 0,00 0,18 0,00 -0,25 -0,16 0,14 0,21 1,00 -0,24 -0,07 -0,11 -0,39 
LASSETS -0,08 -0,24 -0,02 0,19 -0,25 0,03 0,09 -0,24 1,00 -0,01 -0,10 -0,09 
SA -0,04 -0,02 -0,10 -0,08 0,14 -0,51 -0,03 -0,07 -0,01 1,00 -0,13 -0,01 
STIR 0,05 0,11 0,27 0,25 -0,01 -0,02 0,05 -0,11 -0,10 -0,13 1,00 0,40 
SPREAD -0,05 0,05 0,15 0,17 0,04 -0,01 -0,57 -0,39 -0,09 -0,01 0,40 1,00 
 
As we can see from the correlation matrix, most of the independent variables 
exhibit low correlated. Some of the correlations worth pointing out are the gross 
domestic product (GDP) and the interest rate spread (SPREAD) which holds the 
greatest negative value of -0.57, the Securities over assets (SA) and loans to total 
assets (LTTA) which is -0.51 and the SPREAD and short-term interest rate (STIR) which 
is -0.40. Although the above-mentioned correlations are relative strong, we expect 
that they will not influence our study. 
Methodology 
The main purpose of this research is to examine the effect of interest rates and 
the interest rate spread to banks’ profitability in the EU. Following Claessens et al., 
(2017) and being influenced by (Athanasoglou, Brissimis, & Delis, 2008; Cruz-García et 
al., 2017), the following econometric model is being used: 
𝑦𝑖𝑡 = 𝛽0 + 𝛽1𝑦𝑖𝑡−1 + 𝛽1𝑆𝑇𝐼𝑅𝜄𝑡 + 𝛽2𝑆𝑃𝑅𝐸𝐴𝐷𝜄𝑡 + 𝛽3𝐺𝐷𝑃𝜄𝑡 + 𝛽4𝛸𝜄𝑡 + 𝑢𝑡 + 𝜀𝜄𝑡 
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Where: 
• 𝑦𝑖𝑡 is the ROAA or the NIM of bank i in year t 
• 𝑆𝑇𝐼𝑅𝜄𝑡 is the 3-month short-term interest rate 
• 𝑆𝑃𝑅𝐸𝐴𝐷𝑖𝑡 is the spread between the 10-year government bond and the 
3 month interest rate  
• 𝐺𝐷𝑃𝑖𝑡 is the GDP growth 
• 𝛸𝑖𝑡 are the independent variables that are being used as bank level 
controls. More specifically, it is the equity to total assets (EQTA), the 
loans to total assets (LTTA), the logarithm of total assets (LASSETS), the 
securities over assets (SA) and the deposits over liabilities (DL) 
• 𝑢𝑖𝑡 is the time (year) dummy 
• 𝜀𝜄𝑡 is the error term 
Following Claessens et al. (2017) intuition, the model incorporates both bank 
specific and macroeconomic variables as well as time fixed effects, in an effort to convert 
the bank specific variables into control variables. As a result, we manage to isolate the 
direct effect of interest rates and the interest rate spread on bank profitability. 
Moreover, by including macroeconomic variable and time fixed effects, we control for 
the economic situation (Claessens et al., 2017) and we acknowledge the difficulty to deal 
with endogeneity in monetary policy. Moving to the economic analysis of the model, the 
following issues arise. First, we should decide about whether we will use a static or a 
dynamic panel estimation. The second issue is to examine for stationarity in the panel. 
Finally, we should examine if a fixed or random effects model is appropriate and, if fixed 
effect model is appropriate, the inclusion of time fixed effects or not. 
Considering the model selection, there is a huge controversy between choosing 
dynamic or static panel data methodology. There is literature (Athanasoglou et al., 2008; 
Borio & Gambacorta, 2017; Cruz-García et al., 2017) that use dynamic panel data 
methodology under which all the available lagged values of the dependent values and 
the exogenous regressors are being used (Arellano & Bond, 1991; Arellano & Bover, 
1995). However, it has been criticized concerning the inefficiency of this model with very 
small number of year observations. More specifically, is has been observed that the 
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instruments become weaker (Arellano & Bond, 1991). Taking into consideration that the 
number of year observations per bank is small (T=7) we cannot apply effectively the 
Generalized Method of Moments, so the static panel data methodology will be 
preferred.  
Considering the second option, we examine for stationarity of the panel using 
the Fisher-type test by conducting the Phillips-Perron unit root test. The advantage of 
this method comparing to the others (Levin-Li-Chu, Im-Perasan-Shin, Harris-Tzavalis, 
Hadri and Breitung) is that it can be conducted on an unbalanced panel. The null 
hypothesis of non-stationarity is rejected at the 1% level of significance for all variables. 
Table 2: Phillips-Perron-Fisher Unit Root Test results 
Method: PP-Fisher Chi-square  
Variable Statistic Prob  
DL 10723,2 0,0000 *** 
EQTA 9992,4 0,0000 *** 
GDP 22830,8 0,0000 *** 
LASSETS 7198,1 0,0000 *** 
LTTA 10631,7 0,0000 *** 
NIM 7277,6 0,0000 *** 
ROAA 10276,8 0,0000 *** 
SA 11012,5 0,0000 *** 
SPREAD 6530,2 0,0000 *** 
STIR 6560,1 0,0000 *** 
 
The second issue is to select between a fixed effect model and a random effect 
model. In order to decide, we perform Hausman test over the model. The null hypothesis 
is that random effects model is more appropriate. The results from the Hausman Test 
are the following: 
Table 3: Hausman test results 
Hausman test 
 Chi2 Degrees of Freedom p-value 
ROAA 4805,169 14 0 
NIM 5583,329 14 0 
IIM 5662,929 14 0 
IEM 7547,718 14 0 
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As we can observe from the table above, Hausman test provides a clear 
indication for using fixed effect model for Return on Average Assets (ROAA) and Net 
Interest Margin (NIM), Interest Income Margin (IIM) and Interest Expense Margin (IEM) 
as the p-value for each model is equal to zero. To confirm the Hausman test results for 
fixed effects, we will employ a test of overidentifying restrictions to choose between 
fixed and random effects model. The null hypothesis is that the random effects model is 
more appropriate. The results from the overidentifying test are the following: 
Table 4: Test of overidentification restrictions results 
Test of overidentifying restrictions: fixed vs random 
effects. Cross-section time-series model: xtreg re 
 
Sargan-Hansen 
statistic 
Degrees of 
Freedom p-value 
ROAA 4159,823271 9 0,00 
NIM 5189,67681 9 0,00 
IIM 6406,18149 9 0,00 
IEM 6875,199977 9 0,00 
 
As we can observe here, we reject the null hypothesis (p-value=0.00) in all 
models. The results clearly indicate the use of a fixed effect model, as the difference in 
the coefficients between the FE and RE are systematic.  
The next question regards the use of robust standard errors in the fixed effects 
model. In order to examine whether the standard errors should be robust or not, we 
have to examine for heteroscedasticity in the fixed effects model. The null hypothesis is 
that there is homoskedasticity in the models. For that reason, we perform a modified 
Wald Test for groupwise heteroskedasticity in fixed effect regression model and the 
results are the following: 
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Table 5: Modified Wald Test for groupwise heteroskedasticity 
Modified Wald Test for groupwise heteroskedasticity in fixed 
effect regression model 
 Prob>chi2 
Degrees of 
Freedom 
Chi2(2931) 
ROAA 0 2903 9875818439,40 
NIM 0 2903 16285,23 
IIM 0 2903 556139,14 
IEM 0 2903 11007,19 
 
As we can observe here, we reject the null hypothesis of homoscedasticity in all 
models. As a result, due to the presence of heteroscedasticity, we will use clustered 
robust standard errors method by firm’s ID. 
Finally, the last question regards the use of time fixed effects in the model. To 
specify if time fixed effects are necessary in our fixed effect models, we will perform a 
joint test to observe if the time dummies for all the years are equal to zero (Torres-
Reyna, 2007). If they are, then no time fixed effects are needed. The results are the 
following: 
Table 6: Wald test (joint test) for the appropriateness of time fixed effects 
Wald test (joint test) to test for appropriateness of 
time fixed effects 
 
Degrees of 
Freedom F Prob>F 
ROAA 2902 6,77536 0,00 
NIM 2902 31,75768 0,00 
IIM 2902 54,13552 0,00 
IEM 2902 86,32641 0,00 
 
As we can observe here, the p-value of the joint test is equal to zero in all cases. 
As a result, we reject the null hypothesis of zero values in time dummies for all year, so 
time fixed effects should be included. 
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Concluding, after conducting a series of post estimation, the results show that a 
static panel data methodology with fixed effects will be employed, using time fixed 
effects. Moreover, we will employ clustered robust standard errors by firm. 
Empirical Findings and Discussion 
Empirical results for return on average assets and net 
interest margin 
In the previous chapters, we highlighted the importance of examining the 
influence of interest rates and the interest rate spread as determinants for bank 
profitability. More specifically, we examine the period starting from 2010 until 2016 
using as profitability variables the return on average assets (ROAA) and the net interest 
margin (NIM). Moreover, we examine the bank profitability determinants under low 
interest rate regime and, relatively, high interest rate regime by dividing the sample 
according to the level of short-term interest rate. The reason is that, in order to 
understand better the properties of short-term interest rates and interest rate spread, 
it is important to understand the different properties that hold for banks in low interest 
rate regime and high interest rate regime. Following the same methodology as Claessens 
et al. (2017), we use as low interest rate threshold the mean values of short-term 
interest rates (STIR) per country, which is almost 0.50% (as it is illustrated in the diagram 
of interest rates. Consequently, at first stage we perform the panel data regression for 
ROAA and NIM for all sample as well as for low and high interest rate regime.  
Table 10 summarizes the regression results for ROAA and NIM for the whole 
sample, as well as in low and high interest rate regime.   The table presents the 
coefficients of the regression results as well as the values of the robust standard errors 
in the parenthesis. Moreover, it is presented the statistical significance of the 
estimations at the 1%, 5% and 10% level. The results are presented below: 
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Table 7: Regression results for ROAA and NIM 
  Return On Assets Net Interest Margin 
VARIABLES Full Sample 
Low 
Interest 
Rate 
Regime 
High 
Interest 
Rate 
Regime 
Full Sample 
Low 
Interest 
Rate 
Regime 
High 
Interest 
Rate Regime 
       
L.Dependent 
Variable 0.0541 0.0539 -0.150* 0.219*** 0.177*** 0.185* 
 (0.0381) (0.0500) (0.0775) (0.0457) (0.0570) (0.0998) 
EQTA 0.0536*** 0.0545*** 0.0496* 0.00868*** 0.0108*** 0.000776 
 (0.0121) (0.0134) (0.0265) (0.00289) (0.00293) (0.0124) 
LTTA 0.00740*** 0.00623* 0.0183** 0.0102*** 0.00886*** 0.00622** 
 (0.00272) (0.00353) (0.00882) (0.00130) (0.00150) (0.00297) 
GDP 0.0115 0.0215** -0.105* -0.0161*** -0.00568 -0.0245 
 (0.00923) (0.00972) (0.0540) (0.00626) (0.00517) (0.0538) 
DL 0.000443 0.00294 -0.00667 0.000143 0.00141 -0.0166 
 (0.00364) (0.00449) (0.00573) (0.00159) (0.00131) (0.0104) 
LASSETS 0.301*** 0.271** 0.802*** 0.0422 0.0728* -0.00893 
 (0.112) (0.133) (0.244) (0.0364) (0.0378) (0.142) 
SA 0.00408 0.00400 -0.00692 -0.00322** -0.00176 -0.00913*** 
 (0.00327) (0.00373) (0.00945) (0.00129) (0.00142) (0.00300) 
STIR 0.217*** 0.246*** 0.180*** 0.347*** 0.241*** 0.318*** 
 (0.0502) (0.0826) (0.0691) (0.0585) (0.0515) (0.104) 
SPREAD 0.0684*** 0.0643* 0.128 0.0694*** 0.0445** -0.0880 
 (0.0205) (0.0369) (0.127) (0.0130) (0.0214) (0.0815) 
Constant -5.171*** -4.754** 
-
10.75*** 0.0189 -0.128 2.964 
 (1.547) (1.887) (3.618) (0.529) (0.562) (1.866) 
       
Observations 11,045 9,153 1,892 11,045 9,153 1,892 
R-squared 0.051 0.046 0.159 0.314 0.225 0.401 
Number of 
Indexnumber 2,903 2,775 1,158 2,903 2,775 1,158 
Year FE YES YES YES YES YES YES 
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
 
As we can see from the table above, there is a strong and positive relationship 
between the ROAA and the equity to total assets (EQTA). This is in accordance with the 
vast majority of the literature (Claessens et al., 2017; Cruz-García et al., 2017; Pasiouras 
& Kosmidou, 2007; Staikouras & Wood, 2004), confirming the risk return theory that the 
better capitalized banks are more profitable and less likely to fail. In other words, a more 
risk averse bank is more profitable, rejecting the results of Dietrich & Wanzenried, 
(2011) of a negative relationship between the two variables. Moreover, the positive 
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relationship holds with the net interest margin (NIM) as profitability measure, 
contradicting the findings of Claessens et al. (2017) that EQTA is not a significant 
determinant of NIM. 
Moving to loans to total assets (LTTA), we find a positive and significant 
relationship at 1% for both ROAA and NIM respectively as profitability variables. This is 
on contrary with Kosmidou (2008) and Staikouras & Wood (2004) that support a 
negative relationship as a result of increased operational costs due to the issuance of 
the loans. A possible explanation for the positive relationship is that an increase in the 
issuance of loans is linked with increase in the income from that loans. This relationship 
will be examined later in the regression results of interest income margin. 
Interesting results are obtained from the logarithm of assets. More specifically, 
we find a positive and significant relationship between the ROAA and the LASSETS at 1%, 
confirming the results of Borio et al. (2017) and Smirlock (1985) that large banks carry 
lower risk because of the large diversification of bank products. However, examining the 
relationship between NIM and LASSETS, we find a positive but insignificant relationship.  
Moving to the securities over assets, we find a positive and insignificant 
relationship between ROAA and securities over assets (SA) and a negative and significant 
relationship between the NIM and SA at 5%. The contrary results are explained by the 
different nature of income between ROAA and NIM. More specifically, the income from 
the securities mainly influences the ROAA, as it includes the income from securities and 
investments. On the contrary, NIM does not include income from securities and 
investments and it is mainly influenced from bank loans and deposits. As a result, an 
increase of securities in the bank portfolio at the expense of the bank loans negatively 
influence the NIM. 
Moving now to the macroeconomic variables which are the variables of interest, 
we find a positive and significant relationship at 1% between ROAA and NIM on the one 
hand and short-term interest rates (STIR) on the other hand. This is in accordance with 
the vast majority of the literature (Alessandri & Nelson, 2015; Borio & Gambacorta, 
2017; Borio et al., 2017; Busch & Memmel, 2015; Hennecke, 2017; Scheiber et al., 2016). 
Following the intuition of Alessandri & Nelson (2015), banks use a multiplier of the short 
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term interest rate as a mark-up for the loans provided and, given the bank power in the 
market, an increase in the interest rates will drive upwards NIM and ROA. As far as the 
SPREAD, there is a positive and significant relationship between ROAA and NIM on the 
one hand and SPREAD on the other hand at 1%. This is in accordance with Borio & 
Gambacorta, (2017) and Claessens et al., (2017), though it is verified from our results at 
greater significance level. The most important point here is that the monetary 
(macroeconomic) policy strongly influences bank profitability. More specifically, the 
influence of short-term interest rates is greater than the interest rate spread, as for a 
reduction of 100 basis point of the STIR, ROAA declines for 21.7 basis points and for a 
reduction of 100 basis point for the SPREAD, the ROAA declines for 6.84 basis points. 
The results are relatively stronger for the NIM, as for a STIR decline of 100 basis point, 
NIM plunges for 34.7 basis points whereas for a decline of 100 basis points for the 
SPREAD, NIM reduces by 6.94 basis points. The results are relative stronger from the 
relevant numbers in Alessandri & Nelson (2015), as for 1% increase in interest rates they 
found an increase of 15 basis points in ROAA. Moreover, Borio & Gambacorta, (2017) 
found that for an increase from 0% to 1% there is a positive impact of 50 basis points in 
NIM. The difference in the results is merely explained by the different country sample 
examined (country specific vs EU) as well as the existence of very low, and in some cases, 
negative interest rate regime of some countries in our sample. 
Comparing the results for the ROAA in low and high interest rate regime with the 
baseline results there are several points worth mentioning. First of all, in low interest 
rate regime, the variables SA and DL are insignificant, and all the rest are significant. 
More specific, EQTA and LASSETS are positive and significant at 1% and 5%, respectively, 
showing that, in periods of low interest rate regime, economies rise, and banks are well 
capitalized. As a result, the positive relationship is justified. Moreover, large banks take 
advantage of their size and market share to improve profitability. Moreover, in low 
interest rate regimes there is economic growth and, as a result, the positive relationship 
between GDP and ROAA can be justified. The same holds for LTTA as there is incentive 
to provide loans which boost profitability. Moving to the macroeconomic variables that, 
STIR is positive and significant at 1%, showing that monetary policy is an important 
determinant in low interest rate regime and a potential decline of short-term interest 
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rates for 100 basis points can have an impact of 24.6 basis points on ROAA. Moving to 
the interest spread, there is a positive and significant relationship at 10%, declaring that 
a change of 100 basis points in the interest spread can have an impact of 6.43 basis 
points to ROAA Concerning the high interest rate regime, the same relationship with low 
interest rate regime holds for all the variables apart from GDP. Concerning the STIR and 
SPREAD, for 100 basis points change in STIR and SPREAD, ROAA increases by 18 and 12.8 
basis points.  
Examining now the impact of STIR and SPREAD to the NIM, we can observe that, 
in low and high interest rate regime, STIR is positively related with NIM. Moreover, 
SPREAD is positive and significant at 5% in low interest rate regime. A possible 
explanation for the positive relationship of STIR and SPREAD in low interest rates stems 
from the positive relationship between loans to total assets and NIM. According to 
Claessens et al. (2017),  low interest rate regime can simulate economic growth and push 
new lending upwards. However, the impact of STIR in low interest rate regime is lower 
than in high interest rate, as a decline of 100 basis point of STIR can result a reduction 
of 24.1 basis points of NIM in contrary with the high interest rates in which the impact 
is 31.8 basis points. A possible explanation for that is that banks can reduce operational 
costs and increase non-interest income (Claessens et al., 2017). As a result, this can 
offset the impact of low interest rate that will push NIM downwards. A concluding 
remark from the analysis above is that banks are heavily relied on the spread between 
long and short term interest rates as a source of profitability in low interest rate regime 
(Genay & Podjasek, 2014). However, the flattering of the yield curve come in second 
place comparing with the impact of short-term interest rates, which have the primary 
role as determinant of bank profitability. 
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Empirical results for interest income margin and interest 
expense margin 
We next examine if the effects of short-term interest rate and the interest rate 
spread differ between interest income margin and interest expense margin. By 
employing this methodology, is allows us to explore the mechanism by which net 
interest margin adjust concerning the influence of short-term interest rate and interest 
rate spread to interest income margin and interest expense margin.  
Table 11 summarizes the regression estimations from the regression of IIM and 
IEM with the bank controls and the macroeconomic variables. It includes the coefficient 
estimations as well as the values of robust standard errors in the parenthesis. Estimation 
results are presented with 1%, 5% and 10% significance level. The effect is examined in 
low and high interest rate regime and the results are the following: 
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Table 8: Regression results for IIM and IEM 
  Interest Income Margin Interest Expense Margin 
VARIABLES Full Sample 
Low 
Interest 
Rate 
Regime 
High 
Interest 
Rate 
Regime 
Full Sample 
Low 
Interest 
Rate 
Regime 
High 
Interest 
Rate 
Regime 
        
L.Dependent 
Variable 0.204*** 0.142*** 0.261*** 0.235*** 0.168** 0.226** 
 (0.0448) (0.0536) (0.0729) (0.0693) (0.0703) (0.0987) 
EQTA 0.00713** 0.00874** -0.00139 0.00458 0.00491 -0.0122 
 (0.00347) (0.00397) (0.0123) (0.00487) (0.00535) (0.0148) 
LTTA 0.0117*** 0.0104*** 0.0131*** 0.00328*** 0.00276** 0.0100*** 
 (0.00161) (0.00204) (0.00311) (0.00105) (0.00120) (0.00266) 
GDP -0.0286*** -0.0191*** -0.118** -0.0101** 
-
0.0113*** -0.114** 
 (0.00790) (0.00697) (0.0544) (0.00395) (0.00434) (0.0576) 
DL 
-
0.00400*** 
-
0.00601*** 0.00509 
-
0.00944*** 
-
0.0113*** 0.000875 
 (0.00145) (0.00152) (0.00692) (0.00218) (0.00253) (0.00715) 
LASSETS 0.0692 0.0975* -0.111 0.0422 0.0263 0.0291 
 (0.0503) (0.0586) (0.148) (0.0432) (0.0502) (0.154) 
SA -0.00228 -0.00174 -0.00255 0.00232** 0.00136 0.00646** 
 (0.00171) (0.00181) (0.00292) (0.00112) (0.00118) (0.00320) 
STIR 0.824*** 0.457*** 0.886*** 0.510*** 0.303*** 0.584*** 
 (0.0681) (0.0727) (0.105) (0.0592) (0.0654) (0.0873) 
SPREAD 0.0500*** 0.100*** 0.0301 -0.0140 0.0714*** 0.0468 
 (0.0146) (0.0194) (0.106) (0.0185) (0.0216) (0.0674) 
Constant 0.598 1.048 1.879 0.555 1.198 -0.580 
 (0.742) (0.890) (2.086) (0.652) (0.761) (2.140) 
       
Observations 11,045 9,153 1,892 11,045 9,153 1,892 
R-squared 0.694 0.606 0.705 0.671 0.589 0.640 
Number of 
Indexnumber 2,903 2,775 1,158 2,903 2,775 1,158 
Year FE YES YES YES YES YES YES 
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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As we can observe here, the coefficient of interest income margin with the short-
term interest rates is equal to 0.824 and statistically significant at 1%, implying that a 
change in short-term interest rates will be transferred on interest income.  This is more 
eminent in high interest rates regime, with a coefficient of 0.886, rather than in a low 
interest rate regime, with a coefficient of 0.457. The difference in the coefficients 
between low and high interest rate regime is almost 43 basis points and both of them 
are statistically significant at 1%. Concerning the SPREAD, the coefficient between IIM 
and SPREAD is equal to 0.05 and it is statistically significant at 1%. The effect of the 
SPREAD to the IIM is more powerful in low rather than in high interest rate regime, 
suggesting that a reduction of 100 basis points in the SPREAD will have an impact of 10 
basis points in IIM in low interest rate regime whereas the similar impact in general is 
around 3 basis points in high interest rate regime, although statistically insignificant. The 
positive and significant relationships of IIM on the one hand and STIR and SPREAD on 
the other are in accordance with Claessens et al. (2017) for international sample as well 
as with Busch & Memmel (2015) for Germany. 
Concerning the impact of STIR and SPREAD in interest expense margin (IEM), the 
results are different. More specifically, the impact of STIR is less strong in IEM than IIM, 
with a coefficient of 0.51, implying that a change in interest rate will be transferred to 
interest expense margin. Moreover, banks face a stronger pass through in high rather 
than low interest rate regime (0.584 versus 0.303). Moving to the SPREAD, we can 
observe that there is statistical significance only in low interest rate regime and a 
decrease of 100 basis points in the SPREAD will have a positive and significant impact of 
7.14 basis points in IEM in low interest rate regime. The significance of results are not 
confirmed from the previous literature, as Claessens et al. (2017) didn’t find any 
significant relationship between IEM and SPREAD in international sample.  This is mainly 
because of the different sample (international vs EU sample) as well as sampling period. 
Consequently, in the new low interest regime era, where there are also negative interest 
rates in most of the EU member states, the interest rate spread presents statistical 
significance as determinant of IEM, implying a direct influence on IEM. 
Summarizing the abovementioned analysis, we can conclude that the greater 
impact of STIR and SPREAD during periods of low interest rates is mainly because banks 
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have to reprice their assets quickly while they are very limited about how to adjust their 
liabilities quickly, in other words deposits and other liabilities. According to Claessens et 
al. (2017) this is due to the difficulty that banks face to adjust their deposit rates because 
of the fear of losing their clients. As a results, banks hesitated to pass lower interest 
rates to depositors (Bech & Malkhozov, 2016; Claessens et al., 2017). 
Concerning the other independent variables, for interest income margin most of 
the variables retain their statistical significance, as the lagged value of NII, the EQTA and 
the LTTA still present a positive statistical significance of 1%, 5% and 1% respectively. 
The same case does not holds for LASSETS which shows a statistical insignificance. 
However, GDP and SA present now a negative statistical significance of 1%. Comparing 
the low versus high interest rates regime, in low interest rate regime, the lagged value 
of NII, LTTA and EQTA still have a positive statistical significance of 1%, 5% and 1% 
respectively whereas GDP and DL present a negative statistical significance of 1%, 
declaring that a combination of low interest rates and low growth creates some 
challenges to preserve net interest margin. In high interest rates regime, the lagged 
value of NII and LTTA presents a positive statistical significance of 1% whereas GDP 
present a negative statistical significance at 5%. Moving to IEM, many of the values start 
to lose their statistical significance. The deposits over liabilities ratio (DL) seems 
important in explaining the IEM, as it presents a negative statistical significance of 1% 
both in full sample and in low interest rate regime. In addition, SA presents positive 
statistical significance at 5% in full sample and high interest rate regime DL presents 
negative statistical significance in full sample and low interest rate regime. Furthermore, 
GDP shows a persistent negative association with IEM in all three situations on contrary 
with LTTA that presents a positive association. Finally, apart from the lagged value of 
IEM, the rest variables show a statistical insignificance. 
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Conclusions 
In this thesis, we examined the influence that short-term interest rates and the 
spread have on bank profitability, in other words in return on average assets and in net 
interest margins. Moreover, we examined the influence of interest rates in interest 
income margin as well as in interest expense margins to examine the mechanism by 
which net interest margin respond to interest rates. In order to examine that, we used 
an unbalanced bank sample of 2911 banks from 19 European Union countries, for the 
period starting from 2010 until 2016. Moreover, we examined the effect of interest rates 
in low interest rate regime and in high interest rate regime during that period. After 
performing the necessary controls to specify the appropriate model for our research 
(Wald test, Hausman test, overidentification test, Phillips-Perron unit root test and joint 
test for the appropriateness of time fixed effects), we performed a static panel data 
methodology with time fixed effects and clustered robust errors by bank. 
Our econometric analysis suggests that short term interest rates have a strong 
positive and statistical significance to return on average assets, net interest margin, 
interest income margin and interest expense margin in low and high interest rate 
regime. The results show the strong impact that short term interest rates in bank 
profitability, as a drop of 100 basis points in short term interest rates can reduce ROAA 
almost 21.7 basis points and NIM almost 35 basis points. Moreover, in low interest rate 
regime, interest income margin absorbs large amount of the drop of interest rates, 
suggesting that banks have to reprice assets, but it is difficult for them to adjust 
liabilities, as they fear of losing their depositors. 
Concerning the spread of the yield curve, the results present similar strength 
with short term interest rates. However, we can observe a positive and statistical 
significant relationship between the SPREAD on the one hand and ROAA and NIM on the 
other. More specifically, a drop of 100 in the spread of the yield curve can have a 
negative impact of almost 6.84 basis points in ROAA and 6.94 basis points in NIM. The 
same relationship holds for interest income margin and interest expense margin in low 
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interest rate regime, as a drop of 100 basis points in SPREAD can have a negative impact 
of 10 and 7.14 basis points respectively. 
Finally, regarding the bank control variables, it is confirmed the positive 
relationship between ROAA on the one hand and EQTA and LASSETS in low interest rate 
regime on the other. Moreover, the same relationship holds for ROA and LTTA in high 
interest rate regime. Concerning the NIM, positive relationship exists with LTTA in low 
interest rate regime and with SA in high interest rate regime. Moving to IIM in low 
interest rate regime, positive relationship exists with EQTA and LTTA and negative 
relationship with GDP and DL. As far as the high interest rate regime is concerned, 
negative relationship exists with GDP. Moving to the last dependent variable, IEM is 
negative relationship with DL and GDP in low interest rate regime. Concerning the high 
interest rate regime, all the variables apart from EQTA, DL and LASSETS present 
statistical significance. 
In general, we can observe that the impact of interest rates is stronger on bank 
NIM and ROA in low interest rates regime that high interest rate regime. This suggest 
that banks face significant difficulties to maintain their profitability and their income as 
long as low interest rates are present. The abovementioned results raise some policy 
questions. Although low interest rates stimulates the economy in general, bank 
profitability and lending channels will be negatively influence, raising some thoughts 
about how bank lending will be an effective tool for the economic rise (Claessens et al., 
2017; Drechsler, Savov, & Schnabl, 2018; Gambacorta & Shin, 2016). Although there are 
some evidence that this impact can be material (Borio & Gambacorta, 2017), the major 
challenge for the European Union banks is to preserve, or ever increase, their efficiency 
though the cost reduction and seeking for non-interest income (Cruz-García et al., 2017). 
In conclusion, though most of the research until now focus on the effect of 
interest rates on bank profitability, additional research should be made regarding the 
change in the banks’ behavior during periods of low and high interest rate regime.  
Moreover, additional research should be made regarding potential change in the 
regulation. 
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